Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.007 Å; R factor = 0.048; wR factor = 0.132; data-to-parameter ratio = 12.8.
catena-Poly[ [[diaqua(1,10-phenanthroline-j 0 -bipyridine (4,4 0 -bipy) ligands, two N atoms from a chelating 1,10-phenanthroline ligand and two O atoms from two mutually cis water molecules. The 4,4 0 -bipy ligands bridge the Zn II atoms into a chain structure along [100] . The uncoordinated 4,4 0 -bipy molecule lies on an inversion center. O-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds connect the cationic chains, the nitrate anions, the uncoordinated 4,4 0 -bipy molecules and the water molecules into tow-dimensional networks. 
Related literature

Experimental
Crystal data [Zn(C 10 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2007); cell refinement: SAINTPlus (Bruker, 2007) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: SHELXTL. (Bai et al., 2009; Blake et al., 1998; Chen et al., 2006; Du & Li, 2007; Ma et al., 2006; Zhang et al., 2009; Zhang & Janiak, 2001 ). Metal complexes of 1,10-phenanthroline and its derivatives are interesting because they play an important role in biological systems, for example, some can recognize DNA and some can induce apoptosis in human cancer cells (Rama Krishna et al., 2000; Sastri et al., 2003) . 4,4′-Bipyridine (4,4′-bipy) can act as a Lewis base. It can also be cocrystallized with hydrogen donors such as alcohols or transition metal complexes to form macromolecular arrays as bidentate ligands (Blake et al., 1998; Boag et al., 1999; Carlucci et al., 1997; Du & Li, 2007; Xiong et al., 1999) . Here we report the structure of the title compound, a new zinc(II) complex with phen and 4,4′-bipy ligands.
In the title complex ( (Table 1) . Compared with the similar comlpexes reported in literature (Bai et al., 2009; Blake et al., 1998; Du & Li, 2007) , the Zn-N distances are longer, the Zn-O distances are shorter, and the NZn-N bite angles are smaller. The O-Zn-O bite angle is smaller than those in the reported zinc complexes (Bai et al., 2009 ).
Zn(NO 3 ) 2 (0.2 mmol) was dissolved in 5 ml water and a hot methanolic solution (5 ml) of 4,4′-bipyridine (0.2 mmol) was added to the solution. After the mixture was stirred for 10 min, 1,10-phenanthroline (0.4 mmol) was added. The resulting solution was refluxed for 30 min and then allowed to cool to ambient temperature. The filtrate was evaporated slowly at room temperature for several weeks to yield yellow crystalline products.
Refinement
C-bound H atoms were positioned geometrically and refined as riding atoms, with C-H = 0.93 Å and with U iso (H) = 1.2U eq (C). H atoms of water molecules were located from a difference Fourier map and refined as riding, with O-H = 0.85 Å and with U iso (H) = 1.2U eq (O). SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
Computing details
Figure 1
The asymmetric unit of the title compound. Displacement ellipsoids are drawn at the 30% probability level. 
